A plaque technique was found useful for the differentiation and titration of two vaccine strains and a local highly virulent field isolate of Newcastle disease virus.
Although plaque formation with Newcastle disease virus (NDV) in primary chick embryo cell (CEC) cultures was first described almost 18 years ago (3) , its application as a qualitative tool in diagnostic procedures and vaccine titration remained limited. Recently, the plaque characteristics of velogenic and mesogenic strains have been described in detail (2, 7) . These authors reported that plaque development with lentogenic strains of NDV was poor and was seldom obtained under agar overlay. Barahona (4, 6) . The present study was designed to describe the plaque characteristics of the K (Komarov) and F vaccine strains used in Lebanon and a local highly virulent strain, designated VLT, isolated during 1968 Newcastle disease outbreaks and to determine the sensitivity of the plaque assay method for titration of these three strains of NDV. Virus stocks were prepared in 9-day-old chick embryos by inoculating the seed virus into the allantoic cavity. Allantoic fluids infected with K and F virus strains were lyophilized with 25% skim milk and stored at -20 C, whereas allantoic fluid infected with VLT strain was stored in 1-ml amounts at -60 C.
CEC cultures were prepared in Eagle's minimum essential medium from 9-day-old embryos by repeated trypsinization. Approximately 5 X 106 cells per 2-oz (ca. 60 ml) prescription bottle were seeded, and monolayers were overlaid with 6 ml of overlay medium which consisted of Hanks balanced salt solution without phenol red, 0.5% lactalbumin hydrolysate, 1.0%7 Noble agar (Difco), 3% horse serum, 1.5% of 1:1,000 dilution of neutral red, 5% of 4.4% sodium bicarbonate solution, and usual concentrations of penicillin and streptomycin. Instead of Noble agar, 0.5% agarose (Servac Laboratories Ltd., England) was used in overlay medium for plaquing the F strain of NDV.
Plaques of the VLT strain were well-defined, circular, and generally had red centers on the fourth postinoculation day. The plaques first appeared at 36 to 48 hr after infection and measured 3.0 mm on the fifth day after inoculation. Microscopically their borders were not clearly defined. Plaques of the F strain under agar overlay first appeared at the sixth day postinoculation and were faint with irregular borders. On the eighth day, they were about 0. To compare 50% egg infective dose (EID5o) and PFU titers, 11 batches of K vaccine and 7 batches of F vaccine were assayed both in embryonated eggs and CEC. Results summarized in Table 1 indicated that both EID,0 and PFU titers for K strain were similar. The F strain plaque titers in CEC monolayers were lower than the titers in embryonated eggs ( Table 2) . Reproducibility of the plaque assay method for the F strain (lentogenic) under overlay containing 0.5 % agarose was also tested by titrating a stock of virus on four different occasions. Titers obtained ranged from 108.30 to 108-54 PFU/ml. Therefore, it is apparent that a highly quantitative plaque assay method can be effectively used for the titration of F and K strains of NDV. Furthermore, the comparative sensitivity of embryonated eggs and primary CEC for virus isolation was tested by simultaneously assaying various tissues collected from sick birds experimentally infected with the virulent strain (VLT) of NDV in both systems. After 5 days of incubation of overlaid cultures, plaques were counted and titers were expressed as PFU per gram of tissues. Final candling of infected eggs was done on the fifth day postinoculation, and the live eggs positive for hemagglutination were counted as dead. Titers were calculated by the Reed and Muench method (5) as EID50 per gram of tissue. Table 3 indicates that PFU titers were lower than the titers in embryonated eggs. It is also clear that previous adaptation of the wild strain of virus to cell culture was not essential for the 
